This study was undertaken mainly to 1) investigate temporal trends in annual rainfall and temperature; 2) identify discontinuities in the time series; and 3) assess the Land Use/Land Cover Change (LULC) in the Somone coastal lagoon, within the river basin. The study examined temporal trends in rainfall (1931-2016) and temperature (1961-2016) datasets of Somone river basin, and breaks in time series using Mann-Kendall non-parametric test and other suitable statistical tools. Temporal evolution in LULC was assessed for the years 1954, 1978, 2003 and 2016. Analysis indicates a significant decreasing trend in precipitation over the basin. These trends are much more pronounced for minimum and average rainfall than for maximum and annual amplitudes. Contrary to precipitation, surface air temperature shows a significant increasing trend for its minimum and averages, and a decreasing trend for its maximum and amplitudes. A significant break in precipitation was observed in 1958, while surface air temperature presents much longer breaks within the years 1975 and 1977, and 1991 and 1993. A more direct implication of climate change on LULC patterns is increased in unproductive salt pans (Sabkhas). Increase in Sabkhas gave rise to conversion of forest lands to agricultural lands of local farmers in search for fertile soils to cater for the food needs of a growing population. Otherwise, the development of the settlements, favored by the tourism activity and agriculture crisis, is another cause of croplands decreasing. The findings of the present research clearly indicate that the impacts of climate change are exacerbated by rapid urbanization in the basin. 
.
Rainfall pattern shows spatiotemporal variations in distribution and the amount [14] . This variation in rainfall amount has been recognized as the most important parameter to characterize climate [19] . However, characterization of regional climate of an area is more robust when rainfall is combined with other parameters such as river flows, lake levels, groundwater levels and especially temperatures [20] . Assessing temporal trends, which is deviations from mean and variance [21] of these different meteorological parameters is therefore imperative to understand changes in local climate and subsequently, make future projections [22] [23] [24] .
The changes in climate are highly exacerbated by human pressures, mainly in coastal areas, within the high urbanization, the industrialization, the over-exploitation of natural resources. This context, accentuates the LULC changes, with the natural area, replacement by building, road and other infrastructures, hence the decrease of the forest area and croplands. Consequently, the climate change can be pronounced [25] . Indeed, the degradation of the vegetation cover increases the ecosystem vulnerability contributing significantly to global change [26] . Land-cover change modifies surface albedo and thus surface-atmosphere energy exchanges, which have an impact on regional climate. Indeed, a decrease in plant cover may be accompanied by an increase in surface albedo [27] .
Because of its location in the littoral, Somone coastal is exposed to urban development, including changes in LULC. These changes, added to the changing climate constituted huge threats to Somone coastal lagoon and associated ecosystems. Therefore, this study presents several scientific interests. First, it is useful to note that few climatic and land use studies based on serious linked analysis and methods have been conducted in the area. Secondly, the few studies done, were rather geographical order. Only Sakho analyzed with a simple description of the LULC Change system through land survey and often by GIS. This seems necessary but not sufficient to have a clear idea of how the system changed, within the changing climate, exacerbated by the human pressures. However, in this study, recognizing that good adaptation and mitigation policy implementation requires all the knowledges about climate risks and human pressures through the land cover/cover use. In fact, it is necessary to analyze climate patterns and LULC dynamic, to demonstrate how both influence each other. The work offers an opportunity to provide useful information for many Scientifics researchers and policymakers to understand the coastal lagoon behavior in face to natural and human pressures. This study can be considered then as a managing tool for policymakers and referential study for researchers about human and climate pressures analysis on a coastal lagoon in Sahelian country.
Materials and Methods

Study Area
Somone river basin ( Figure 1 ) covers an area of 420 km 
where S and E (S) are respectively the sum of the numbers and expected value of the mean. V (S) is a variance given by Equation (2) ( ) ( )( )
The null hypothesis is rejected at the threshold of α = 5%, if
that is acquired from the standard normal cumulative distribution table [35] . If this is the case, there is an increasing trend for U (S) > 0 and a decreasing trend for U (S) < 0 in the data series [36] . This trend is significant if the P-value < α.
Detection of Breaks
The existence of breaks, sudden changes in the time series data is a possible cause of the heterogeneity of the series [37] . Breaks are pivotal years of climate change [38] . Although, there exist numerous methods to detect discontinuities in time series datasets [39] , segmentation procedure of Buishand and Hubert [40] was adopted in this study.
D m is the quadratic deviation between the series and the segmentation given by equation.
( )
For a given segmentation order, the algorithm determine the optimal segmentation of a series that is such that the deviation D m is minimal. According to [41] , this procedure can also be interpreted as a stationary test, the null hypothesis being the studied series is non-stationary. If the procedure doesn't produce acceptable segmentations of order bigger or equal to two, the null hypothesis is accepted.
The null hypothesis (H 0 ) states that there is no shift in the time series, and is rejected at a significance level of 5%. Time series are subdivided into m segments such that m is greater than 1 and that the mean of two contiguous segments must be significantly different and satisfy the assumptions of Scheffe's test [42] .
The procedure gives the timing of the breaks. Giving an m th order segmentation of the time series, i k k = 1, m, the rank in the initial series of extreme end of the k th segment (with i 0 = 0). The rupture tests were carried out using the Khronosta software (Institute for Research for Development (IRD).
Hubert Procedure
The Buishand test is applied under the assumption that the studied series is normally distributed. Then, the Buishand statistic is defined by Equation (5) [43].
( ) ( )
where the terms S k are the partial sum and σ x the standard deviation of the given series (X i ) that tests for homogeneity can be based and given by Equation (6); X is the average of series [7] .
The null hypothesis of the statistical test is the absence of shift in the series. In the rejection case of this hypothesis, the estimation of the shift date is made possible by the construction of a control ellipse. Under the null hypothesis assumption, the S k variable defined above, follows a normal distribution with a zero mean and a variance given by Equation (7) [43] ( )
This control ellipse was used here to estimate visually the importance of the deviations under the null hypothesis of the homogeneity of the series. It is consequently possible to define confidence limits including the series of the S k [44] .
Statistical significance of the magnitude of detected breaks was tested using  for the numbers of sub-series n 1 and / or n 2 < 30 (at least one is small)
where 1 X and 2 X are the averages of the respective two sample sizes n 1 and n 2 and 2 σ denotes the weighted common variance of the two samples given by Equation (9) [46] .
The statistic T obtained, is compared with the reference value, read on the Student table, as a function of the number of degrees of freedom v, such that The test is then based on the reduced deviation given by Equation (10) [46]. σ denote the variances estimated on each sample given respectively by Equations (11) and (12).
If the absolute value of Z is less than 1.96, the difference is said to be insignificant at the 5% threshold; if not, it is. Results are presented in tabular and graphical form. (17) regularly distributed ground control points were selected from the images. Resampling was performed using a nearest neighbor algorithm. The transformation had an RMS error less than 1 pixel indicating that the image was accurate to within one pixel. For image classifications, the visual interpretation approach was selected, to extract LULC contents in remotely sensed data. Image classifications were done by visual interpretation, assisted by computer, to extract LULC contents in remotely sensed data. This approach avoids spectral confusion as well as isolated pixels. The interpretation of satellite imagery and aerial photographs involves the study of various basic characters of an object with reference to spectral bands which is useful in visual analysis. The basic elements are shape, size, pattern, tone, texture, shadows, location, association and resolution [47] . Advances in computer, GIS and remote sensing technology offer new possibilities for managing, editing and generating raster and vector data, facilitating the visual interpretation methods [48] . Visual interpretation assisted by computer was carried out with ArcGIS software 9.2 version (ESRI, US). Globally, eleven classes were identified in this study, including bare soil, Sabkha, beach, crop lands, forest area, lagoon, mangrove, settlements, Somone's river, tidal areas, and vegetated Sabkha. To achieve wide acceptance among users of thematic information generated using remote sensing data, the interpreter must be able to specify the accuracy of this product [49] . In this study, the accuracy assessment of thematic maps was carried out. The accuracy assessment is the procedure used to compare the classification results to the geographical ref-
Spatial Data Analyses
erence data that are assumed to be right [50] . In fact, due to the lack of appropriate data available in the study area, the accuracy assessment for classification Significant ponding graphic trends. The table shows that the slopes are negative for amplitudes and maximum and positive to minimum and mean. This implies a decreasing and increasing trend, respectively. The P-values, by the linear regression method, give the magnitude of the trends at the threshold of α = 5%. The overall view of the figures and analysis of P-values suggest that the upward trend is much sharper for minimum temperatures than for mean temperatures and that the downward trend is much more pronounced for amplitudes than for maximum temperatures.
Results
Relating to Trend
By Mann-Kendall Test  Rainfall Time Series
We present in the Table 4 presents the results of Mann Kendall's trend tests. The null hypothesis of an absence of trend in the series is rejected at the 5% significance level for all four temperature categories considered. In addition, the values of the MannKendall U(s) statistics are negative for maximum temperatures and for amplitudes and are positive for minimum temperatures and mean temperatures. This implies that the trend is decreasing for maximum and amplitude temperatures and increasing for minimum temperatures and mean temperatures. Moreover, the use of P-values (P v < α) hatches for maximum and average temperatures, this trend is not statistically significant, whereas for maximum temperatures and amplitudes, it is. Thus, the P-values allow classifying the temperature data studied according to the trends as indicated in the table.
Relating to Shifts Detection Test
 Rainfall Time Series Table 5 (Figures 4(a)-7(a) ) corroborates this result, proposing again the same date for the four categories of rainfall data considered. This break gives a general downward trend for the four categories of rainfall data considered. The agreement of these results makes it possible to conclude that the chronological series is not homogeneous and can therefore be divided into two Results of the Buishand and Hubert rupture tests are presented in Table 6 .
The at the threshold of 5%. This translates that the rupture is significant for all the series of rains studied. In other words, the difference of the means of the two sub-series obtained on either side of the breaking point is significant for the rain.  Temperature Time Series In 1999, six dams were built in Bandia, about 3km from the mouth of the river in its upstream section to encourage floristic development and water for wildlife in the Bandia reserve. Also, in 2000, three more dams were constructed in Kissane, about 25 km from the mouth of the river [29] .
Relating to Magnitude of Shifts
Land Use/Land Cover Changes
The main impact of a climate change (fall in rainfall and an increase in temperature) is an enlargement of the salt pans (Sabkhas). 
Discussion
Somone coastal lagoon is a complex ecosystem with rich and diverse species [52] . Its position between the sea and continent favors the biodiversity development. However, it is exposed to pressures linked to the global climate change and the human activities and or development. Found on all continents, usually oriented parallel to the coast, coastal lagoons are often highly productive and highly stressed by anthropogenic inputs and human activities [53] . Sea level, temperature, precipitation, and storminess are expected to change significantly with the Global climate change and to impact coastal lagoons directly [6] . Indeed, Temperature and precipitation are strong determinants of wetland ecosystem structure and function [54] and climate change will affect the hydrology of individual wetland ecosystems mostly through changes in precipitation and temperature regimes.
Along the Senegalese littoral, there is an increase in the average sea surface temperature, due to the global climate change [55] . In fact, our climate results severe and prolonged drought since 1997 [56] . Changes in maximum and minimum temperature and in precipitation patterns may also have significant impacts on US wetlands [57] .
Many coastal wetlands can adjust to predicted climate change, but human impacts, in combination with climate change, will significantly affect coastal wetland ecosystems [58] . These climatic disturbances are exacerbated by the social and urban pressures, due to anthropogenic activities and development. It is scientifically demonstrated that human being has modified interior of coastal wetlands by converting them into social and economic activities [59] . Wetland areas have decreased with human density [60] . The Somone increasing population is indicated by high densities which varied between 200 and 500 inhabitants/km 2 in this area [61] . This is partially due to the rural exodus, which has followed the agricultural crisis in rural areas (reduced rainfall, land degradation) and which caused the rush of people toward the coast, to explore other activities such as fishery and aquaculture. The consequences are the pressures on fish and oyster resources (ocean and inland fisheries) in addition to shellfish harvesting in lagoons and estuaries, which implied the resource scarcity. Additionally, between 1946 and 1978, 85% of the Somone area was progressively replaced by unvegetated mudflats in the intertidal zones and by barren area in the supratidal zones.
Until 1990, this was mainly a result of traditional wood harvesting [29] . Comparatively, In Delta State, Nigeria, high rates of deforestation in mangroves were linked mainly to agriculture and aquaculture activities [62] . Otherwise, the population increase has led to an unprepared occupation of sensitive areas the shoreline, in the lagoons borders [63] , exacerbated by the emergence of activities such as tourism. According to [29] , increasing seaside tourism was accompanied by the real estate and construction pressures and unregulated development of the Somone coastline. In the Ceuta coastal lagoon system, Sinaloa, Mexico, the development of shrimp aquaculture is causing a new pressure on this environment, and it has changed the coastal landscape covering 3190 ha in less than 15 years, mainly replacing bare soil and salt marsh [64] .
Finally, this paper results showed the forest area decreasing in favor to the set- and loss of connectivity between wetlands and other ecosystems [64] . As can be seen from the results of [68] , changes in the Segara Anakan lagoon, Java, Indonesia area are almost exclusively caused by high sedimentation rates, which has been one of the main management concerns in the river basin, particularly regarding the impacts on the low land activities.
Thus, pressures on coastal lagoons are diverse and multiple of different ways.
According to [69] , Coastal systems are in one sense, particularly sensitive to three key drivers related to climate change: sea level, ocean temperature, and ocean. In another sense, the population and assets exposed to coastal risks as well as human pressures on coastal ecosystems will increase significantly in the coming decades due to population growth, economic development, and urbanization.
Understanding, the climate parameter variability and its inks to the LULC changes in Somone coastal lagoon within the Watershed, is the critical points to understand the dynamic of this ecosystem and plane sustainable conservation and adaptation policies. In this sense, further studies are planned, to examine chemical properties of water and the chlorophyll A (phytoplankton community).
Conclusion
This study made a comparison between the vagaries of the climate and LULC change within the years in the Somone coastal ecosystem. It is obvious that this information constitutes basic elements of a reflection in coping policies with the global warming, by the developing adequate adaptation strategies for resilience of the ecosystem and species such as coastal lagoons. Results showed a downward trend of the different rainfall data considered. These trends are much clearer for minimal and average rainfall than for maximum rainfall and annual amplitudes. As far as the temperatures are concerned, the results showed an upward trend for the minimum and average temperatures and a downward trend for the maximum temperature amplitudes. The upward trend is much more pronounced for the minimum temperatures than for the average temperatures. The downward trend is much more marked for the amplitudes than for the maximum temperatures. Mann-Kendall test showed a downward trend at the 5% threshold for all four categories of rainfall used. Except for the amplitudes, this trend is significant for the minimum, average and maximum rains. For temperature data, the test indicates a downward trend for maximum temperatures and amplitudes and an upward trend of minimum and mean temperatures at the 5% level of significance. This trend is not statistically significant for maximum and average temperatures, whereas for maximum temperatures and amplitudes it is. here to all stations in the Senegalese littoral, to be able to understand ecosystem and species functioning and behaviors such as coastal lagoons and water-bird's species facing with climate change. As far as the weather (leading by temperature, and rainfall parameters) is of major importance for the population dynamics of bird [70] . Indeed, water is the key parameter of wetlands function and is the biochemical basis of all organisms and precipitations are the main source of this water [71] .
